knee gait. DESIGN: Retrospective analysis of gait kinematics and clinical data collected from 2010-2013. SETTING: Motion & Gait Analysis Laboratory at Lucile Packard Children's Hospital Stanford. PARTICIPANTS: Gait analysis data from individuals with spastic CP (GMFCS I-III) with no prior surgery were analyzed. Participants exhibiting knee flexion ≥20° at IC were included; the more-involved limb was analyzed. METHODS: Outcome measures were analyzed with respect to clinical findings, including: passive range of motion; Selective Motor Control Assessment for the Lower Extremity (SCALE); gait kinematics; and musculoskeletal models of muscletendon lengths during gait. MAIN OUTCOME MEASURES: Knee flexion at IC (KFIC) and minimum knee flexion during single limb support (KFSLS) were investigated. RESULTS: Thirty-four participants met the inclusion criteria and their data were analyzed (20 males, 14 females; age 10.1 years, range 5-20 years). Mean KFIC was 34.4±8.4 degrees and correlated with lower SCALE score (rho=-.530, p=.004), later peak knee flexion during swing (rho=.614, p<.001), and shorter maximal muscle length of semimembranosus (rho=-.359, p=.037) . Mean KFSLS was 18.7±14.9 and correlated to knee flexion contracture (rho=.605, p<.001) and shorter maximal muscle length of semimembranosus (rho=-.572, p<.001) and medial gastrocnemius (rho=-.386, p=.024) . GMFCS correlated more strongly to KFIC (rho=.502, p=.002) than KFSLS (rho=.371, p=.031). Linear regression found that both SCALE score (p=.001) and delayed timing of peak knee flexion during swing (p=.001) independently predicted KFIC. Knee flexion contracture (p=.026) and maximal length of semimembranosus (p=.043) independently predicted KFSLS. CONCLUSION: Correlates of KFIC differed from those for KFSLS and suggest that impaired selective motor control and later timing of swing phase knee flexion influence knee position at IC, whereas knee flexion contracture and muscle lengths influence minimal knee flexion in single-limb support (SLS), findings that have important treatment implications. BACKGROUND: The attainment of walking is a focus of physical therapy intervention in children with cerebral palsy (CP) and may impact independence in mobility and participation in daily activities. However, knowledge of determinants of independent walking to guide physical therapy decision-making is lacking. OBJECTIVE: The aim of this study was to identify child factors (postural control, reciprocal lower limb movement, functional strength, and motivation) and family factors (family support to child and support to family) that predict independent walking one year later in young children with CP, Gross Motor Function Classification System (GMFCS) levels II-III. DESIGN: Secondary data analysis of an observational cohort study. METHODS: Participants were 80 children with CP, 2-6 years of age. Child factors were measured one year prior to the walking outcome. Parent-reported items representing family factors were collected seven months after study onset. The predictive model was analyzed using backward stepwise logistic regression. RESULTS: A measure of functional strength and dynamic postural control in a sit to stand activity was the only significant predictor of taking ≥ 3 steps independently. The positive likelihood ratio (LR+) for predicting a Walker was 3.26; negative likelihood ratio (LR-) was 0.74. The model correctly identified a Walker or Non-walker 75% of the time. LIMITATIONS: Prediction of walking ability was limited by the lack of specificity of child and family characteristics not prospectively selected, and measurement of postural control, reciprocal lower limb movement, and functional strength one year prior to the walking outcome. CONCLUSIONS: Sitting to/from standing predicted independent walking in young children with CP. Prospective longitudinal studies are recommended to determine indicators of readiness for independent walking. AIM: Individuals with cerebral palsy (CP) have impaired movement due to a brain injury near birth. Understanding how neuromuscular control is altered in CP can provide insight into pathological movement. We sought to determine if individuals with CP demonstrate reduced complexity of neuromuscular control during gait compared with unimpaired individuals and if changes in control are related to functional ability. METHOD: Muscle synergies during gait were retrospectively analyzed for 633 individuals (age range 3.9-70y): 549 with CP (hemiplegia, n=122; diplegia, n=266; triplegia, n=73; quadriplegia, n=88) and 84 unimpaired individuals. Synergies were calculated using non-negative matrix factorization from surface electromyography collected during previous clinical gait analyses. Synergy complexity during gait was compared with diagnosis subtype, functional ability, and clinical examination measures. RESULT: Fewer synergies were required to describe muscle activity during gait in individuals with CP compared with unimpaired individuals. Changes in synergies were related to functional impairment and clinical examination measures including selective motor control, strength, and spasticity. INTERPRETATION: Individuals with CP use a simplified control strategy during gait compared with unimpaired individuals. These results were similar to synergies during walking among adult stroke survivors, suggesting similar neuromuscular control strategies between these clinical populations. Pruszczynski B, Sees J, Miller F BACKGROUND: When hip displacement in children with cerebral palsy (CP) is identified early, treatment is more successful. The standard test is a radiograph of the pelvis measuring the migration index (MI). Our study aims to review published literature of the natural history of hip dislocation among children with CP and to define related risk factors to develop screening criteria for early recognition. METHODS: The review included 10 studies with sample sizes greater than 20 children with CP below18 years who had hips with no surgical intervention or dislocation at initial presentation, minimum 2-year follow-up, and recorded MI, pattern, and Gross Motor Function Classification System (GMFCS) level. RESULTS: On the basis of this review, we suggest screening with 1 radiograph for GMFCS I and II, or, if MI>30%, an annual radiograph between ages 2 and 8 years, followed by a radiograph every 2 years until the age of 18 years. For GMFCS III, IV, and V, we recommend an annual radiograph if MI<30% or 1 every 6 months if MI>30% between ages 2 and 8 years, followed by radiograph every 2 years until the age of 18 years. CONCLUSIONS: Applying a practical surveillance program for children with CP can prevent hip dislocation, provide early treatment, and ultimately lead to consistently better outcomes than those of neglected hip dislocations. The GMFCS level has a strong impact on subluxation risk and that the risk continues to the end of growth. LEVEL OF EVIDENCE: Level III-systematic review. O'Neil ME, Fragala-Pinkham M, Lennon N, George A, Forman J, Trost SG.
BACKGROUND: Physical therapy (PT) for youth with cerebral palsy (CP) who are ambulatory includes interventions to increase functional mobility and participation in physical activity (PA). Reliable and valid measures are thus needed to document PA in youth with CP. OBJECTIVE: To evaluate inter-instrument reliability and concurrent validity of three accelerometer-based motion sensors with indirect calorimetry as the criterion for measuring PA intensity in youth with CP. METHODS: Fifty-seven youth with CP (mean age = 12.5 ± 3.3 years; 51% girls; 49.1% spastic hemiplegia) participated. Inclusion criteria were: youth aged 6-20 years; ambulatory; GMFCS levels I -III; able to follow directions; and able to complete the full PA protocol. Protocol activities included standardized activity trials with increasing PA intensity (resting, writing, household chores, active video games, and walking at three self-selected speeds) as measured by weight-relative oxygen uptake (VO2 in ml/kg/min). During each trial participants wore bilateral accelerometers on the upper arms (BodyMedia SenseWear Armband), waist/ hip (ActiGraph GT3X) and ankle (StepWatch), and a portable indirect calorimeter (Cosmed K4b2). Intra-class coefficient correlations (ICCs) were calculated to evaluate inter-instrument reliability (left to right accelerometer placement). Spearman correlations were used to examine concurrent validity between accelerometer output (activity and step counts) and indirect calorimetry. Friedman ANOVAs with post hoc analyses were conducted to examine the validity of accelerometers to discriminate PA intensity across activity trials. RESULTS: All accelerometers exhibited excellent inter-instrument reliability (ICCs: 0.94-0.99) and good concurrent validity (rho: 0.70 -0.85). All accelerometers discriminated PA intensity across most activity trials. LIMITATIONS: This PA protocol consisted of controlled activity trials. CONCLUSIONS: Accelerometers provide valid and reliable measures of PA intensity among youth with CP. Excitability properties of motor axons in adults with cerebral palsy.
Klein CS, Zhou P, Marciniak C.
Cerebral palsy (CP) is a permanent disorder caused by a lesion to the developing brain that significantly impairs motor function. The neurophysiological mechanisms underlying motor impairment are not well understood. Specifically, few have addressed whether motoneuron or peripheral axon properties are altered in CP, even though disruption of descending inputs to the spinal cord may cause them to change. In the present study, we have compared nerve excitability properties in seven adults with CP and fourteen healthy controls using threshold tracking techniques by stimulating the median nerve at the wrist and recording the compound muscle action potential over the abductor pollicis brevis. The excitability properties in the CP subjects were found to be abnormal. Early and late depolarizing and hyperpolarizing threshold electrotonus was significantly larger (i.e., fanning out), and resting current-threshold (I/V) slope was smaller, in CP compared to control. In addition resting threshold and rheobase tended to be larger in CP. According to a modeling analysis of the data, an increase in leakage current under or through the myelin sheath, i.e., the Barrett-Barrett conductance, combined with a slight hyperpolarization of the resting membrane potential, best explained the group differences in excitability properties. There was a trend for those with greater impairment in gross motor function to have more abnormal axon properties. The findings indicate plasticity of motor axon properties far removed from the site of the lesion. We suspect that this plasticity is caused by disruption of descending inputs to the motoneurons at an early age around the time of their injury. AIM: Poor growth and malnutrition are frequently reported in children with cerebral palsy in developed countries, but there is limited information from developing countries. We investigated the nutritional status of Ugandan children with cerebral palsy and described factors associated with poor nutrition. METHODS: We examined 135 children from two to 12 years with cerebral palsy, who attended Uganda's national referral hospital. A child was considered underweight, wasted, stunted or thin if the standard deviation scores for their weight for age, weight for height, height for age and body mass index for age were ≤-2.0 using World Health Organization growth standards. Multivariable logistic regression identified factors associated with nutritional indicators. RESULTS: Over half (52%) of the children were malnourished, with underweight (42%) being the most common category, followed by stunting (38%), thinness (21%), and wasting (18%). Factors that were independently associated with being malnourished were: presence of cognitive impairment, with an adjusted odds ratio (aOR) of 4.5, being five years or older (aOR = 3.4) and feeding difficulties in the perinatal period (aOR = 3.2). CONCLUSION: Malnutrition was common in Ugandan children with cerebral palsy and more likely if they were five years or more or had experienced neonatal complications. AIM: The aim of this study was to examine the relation between body mass index (BMI) and functional level and health-related quality of life in children with cerebral palsy (CP). MATERIAL AND METHODS: Two hundred seventy -eight children with CP aged between 2 and 18 years were included in the study. The sociodemographic properties of the children were recorded. Their functional independence levels were assessed with WeeFIM and their healthrelated quality of life levels were assessed with the Child Health Questionnaire-Parent Form (PF-50). Approval was obtained from the ethics committee of Abant İzzet Baysal University Medical Faculty for this study (Number: 2008/100-77) . RESULTS: When classified by body mass index, 26.3% of the children had a normal body weight, 5.4% were overweight, 11.5% were obese and 56.8% had a low body weight. The rate of low body weight was higher in children with moderate and severe CP (52.7% and 53.8%, respectively), while the rate of obesity was higher in children with mild CP who could walk (7.1%). A significant difference was found in children with CP with a normal body weight, overweight children with CP, obese children with CP and children with CP with a low body weight in terms of the total WeeFIM score and the variables of quality of life including physical functionality and role/ social limitations because of physical health (p<0.05). In the correlation analysis, a positive correlation was found between WeeFIM and BMI and the subdimensions of role/social limitations because of emotional or behavioral difficulties, pain and discomfort and self-esteem (p<0.05). CONCLUSIONS: Our results showed that BMI affected functional independence and health-related quality of life in children with CP and this was more prominent in children who had severe CP and low BMI values. More studies are needed in this area. OBJECTIVE: To assess whether the intelligence seven needle therapy administered in infants with perinatal brain damage syndrome (BDS) as early intervention would improve patients' neural development. METHODS: A randomized controlled trial was conducted. Sixty-four infants with BDS were randomly assigned to two groups: the comprehensive group and the control group. Both groups received routine early intervention; in addition, the comprehensive group received intelligence seven needle therapy. Before and after treatment, the Bayley Scale of Infant Development (BSID), Gesell Developmental Schedules, Gross Motor Function Measure (GMFM), transcranial doppler ultrasound (TCD), and cranial imaging examination were tested for contrast. RESULTS: After treatment, the comprehensive group showed significant difference in the Mental Development Index (MDI) scores of BSID compared with the control group (P<0.05), however, no significant discrepancy in psychomotor development index (PDI, P>0.05) was observed. The children's development quotients (DQ) of the comprehensive group exhibited a significant superiority in improving the social adaptation DQ of Gesell Developmental Schedules compared with the control group (P<0.01), as well as GMFM and linguistic and social intercourse (P<0.05). Again, no discrepancy in the fine movement DQ was found (P>0.05). The total scores of GMFM in the comprehensive group were higher than those in the control group (P<0.05). Comparing the two groups, the comprehensive group showed a significantly greater recovery rate than the control group on TCD after treatment (P<0.05). After 6-month follow-up, some recovery in both groups, specifically on broadening of brain outside space by cranial imaging examination were observed. The comprehensive group demonstrated a significantly greater recovery rate than the control group (P<0.05). CONCLUSION: The developmental level of intelligence, motion function, linguistic competence and social intercourse can be promoted for infants with perinatal BDS by treating with the intelligence seven needle therapy. This approach can improve the brain blood supply and promote the growth of frontal and parietal lobes. Hynan A, Goldbart J, Murray J PURPOSE: This paper presents a conceptual grounded theory for how young people with a diagnosis of cerebral palsy who use augmentative and alternative communication (AAC), perceive using the Internet and social media. The aims of the research were to understand and contextualise their perceptions of access and use and explore implications for self-representation and social participation; to date literature on this topic is limited. METHOD: A constructivist grounded theory research approach concurrently collected and analysed interview data from 25 participants (aged 14-24 years) who use AAC and additional sources. RESULTS: A conceptual grounded theory was developed around an emergent core category that showed young people who use AAC have a clear desire to use the Internet and social media. This was underpinned by eight supporting categories: reported use, described support, online challenges, access technology, speech generating device (SGD) issues, self-determination, selfrepresentation and online social ties. CONCLUSION: The conceptual grounded theory supports understanding of facilitators and challenges to use of the Internet and social media by young people with a diagnosis of cerebral palsy who use AAC. The grounded theory illustrates how the desire to use the Internet and social media is based upon perceived benefits for enriching social relationships and enhancing opportunities for self-representation and self-determination that are synonymous with identified antecedents for community-based social inclusion. Some of the participants are engaging with the Internet and social media through collaborative practice and the implications for how this phenomenon may impact on orthographic literacy and the personal care workforce are raised. Implications for Rehabilitation This research has created a conceptual grounded theory framework to support a deeper understanding of the perspectives of young people (with a diagnosis of cerebral palsy) who use augmentative and alternative communication (AAC) in relation to engaging with the Internet and social media. The conceptual framework illustrates factors that facilitate and/or challenge use of the Internet and social media and can be used to guide future research and funding organisations. The core message of the grounded theory is that the young people who use AAC have a desire to engage with the Internet and social media due to perceived benefits for enriching social relationships and enhancing opportunities for self-representation and self-determination. The paper illustrates how these digital communication benefits are synonymous with identified antecedents for perceptions of community-based social inclusion. Participants describe collaborating with others to use the Internet and social media which may have implications for the development of orthographic literacy and the personal care workforce. 
Prevention and Cure
30 weeks' gestation to reduce the risk of their very preterm babies dying or having cerebral palsy. The purpose of the ongoing Working to Improve Survival and Health for babies born very preterm (WISH) implementation project is to monitor and improve the uptake of this neuroprotective therapy across Australia and New Zealand. AIMS: To quantify and explore reasons for nonreceipt of antenatal magnesium sulphate at the Women's and Children's Hospital, in Adelaide, South Australia. MATERIALS AND METHODS: Data from the case records of women who gave birth between 23(+0) and 29(+6) weeks' gestation from 2010 to mid-2013 were reviewed to determine the proportion of eligible mothers not receiving antenatal magnesium sulphate and to explore reason(s) for nonreceipt over this time period. RESULTS: There was a reduction in the proportion of eligible mothers not receiving antenatal magnesium sulphate from 2010 (69.7%) to 2011 (26.9%), which was maintained in 2012 and 2013 (22.5%). In 2012-2013, nonreceipt was predominantly associated with immediately imminent (advanced labour, rapid progression of labour) or indicated emergent birth (actual or suspected maternal or fetal compromise). CONCLUSIONS: Use of antenatal magnesium sulphate at the Women's and Children's Hospital is now predominantly in-line with the binational guideline recommendations. Ongoing education and enhanced familiarity with procedures may facilitate timely administration in the context of some precipitous or immediately imminent births.
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